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Abstract

It is weli known that when the hole machining is carried out by EDM(Electrical Discharge Machining) using a straight
electrode pipe, the hole diameters became different at the inlet and outlet of the machined hole. This shape irregularity is

caused by wear of the electrode and eroded particles. In a previous paper, a method was proposed for diminishing the diameter
differences of the hole by EDM using a stepped electrode pipe. Experiments revealed that the difference in the diameters of a
hole is diminished by EDM using a stepped electrode pipe but the corner dullness of the machined hole is caused by

electrolysis.

In this paper, a new method is proposed for diminishing the corner dullness of a machined hole by EDM using an assisting
plate. The following experimental results were obtained.(1) The corner dullness of a machined hole is diminished by using an
assisting plate.(2) Hole machining from rough to fine surface finishing without corner dullness is possible changing the
condenser capacity by using an assisting plate and stepped electrode pipe.
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Fig.1 Mechanism of EDM machine
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Fig.2 RC circuit for EDM

(a) Electrode pipe of before and after machining
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(¢) Appearance of machined stepped electrode pipe

Fig.3 Machining of stepped electrode pipe
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Fig.4 Evaluation method of machined hole

Table 1 Machining conditions

Workpiece SUS304, ¢ 13 X 3.00,5.00,10.00mm
Material of electrode Cu
Diameter of

straight electrode pipe | d&=¢ 4.99mm

Diameter of
d=¢ 499mm,d’ =4.80mm
0.133 ~ 4.00 ¢ m/sec

210 p m

0.1sec

stepped electrode pipe
Feed of electrode
Amplitude of jumping
Cycle of jumping
Working fluid
Specific resistance of

De-ionized water

working fluid 6.0~ 120 X 10° Q-cm

Amount of flow of

working fluid 190ml/min
RC circuit

- Unload voltage 100V

- Circuit resistance 30 Q

- Condenser capacity 47 u F

- Polarity
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Fig.5 Relation between distance from inlet and diameter

of machined hole by using straight electrode pipe
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Fig.6 Relation between distance from inlet and diameter
of machined hole by using stepped electrode pipe
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Table 2 Corner dullness of machined hole
by using stepped electrode

Height of Corner dullness mm

workpiece Inlet Outlet
t mm Dinterx Dintery Dosters Douttery
0.11 0.49 0.04 0.26
3.00 0.12 0.48 0.04 0.20
0.13 0.50 0.05 0.22
0.16 0.52 0.06 0.28
5.00 0.18 054 . 0.06 0.28
0.19 0.50 0.05 0.26
0.20 0.82 0.05 0.20
10.00 0.22 0.80 0.06 0.26
0.24 0.86 0.06 0.28
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Fig.7 Schematic explanation for hole machining by
using assisting plate
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Table 3 Corner dullness of machined hole by using assisting plate

T.ap. H.w. Corner dullness mm
Inlet Outlet
t’ mm t mm Dinterx Dintary Douters Douitery
3.00 0.08 0.30 —
0.2 5.00 0.12 0.36 0.03 0.08
10.00 0.20 0.70 0.02 0.06
3.00 0.03 0.08 — —
0.4 5.00 0.06 0.16 — —
10.00 0.15 0.50 — —
3.00 — —
0.6 5.00 — —
10.00 0.08 0.22 3
0.8 10.00 0.03 0.10
1.0 10.00 - —

T.a.p.:Thickness of assisting plate
H.w.:Height of workpiece
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Fig.8 Relation between distance from inlet and diameter

of machined hole by using assisting plate
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Table 4 Circularity deviation of machined hole

Machining Height of Circularity

mehods workpiece deviation mm
t mm Inlet/Outlet

3.00 0.12/0.11

S.p. 5.00 0.14/0.12

10.00 0.16/0.11

3.00 0.10/0.09

S.tp. 5.00 0.10/0.09

10.00 0.12/0.10

3.00 0.08/0.08

Ap. 5.00 0.08/0.08

10.00 0.10/0.10

S.p.:Straight electrode pipe method
S.t.p.:Stepped electrode pipe method
A p.:Assisting plate method
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